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A monolithic cutting tool 



Backgound 

Secaiise of the ongoing jOfualatmisation, predsioxi uaeciiaaics is becoming more and moie 
ifflportant and tfiJS requires very high precision tools- High speed cutting is on© of the best 
ways to get a vexy high precision. Another advantage of very Hgb speed gntting is the feet 
that from a certain speed cutting forces Bjxd temperatures decrease as stated by Salomon in his 
Salomon curves, A last advanta^ of very high speed cutting is fliat there is no need for using 
cutting fluids which makes very high speed cutting enviroumentally attractive. With 
environmental legislation becoming more and mot? severe hig^ speed cutting becomes niot« 
and more attractive. 

The disadvantege of high speed cutting is that high «peed macWnes are more difficidt to build. 
This invention contdbutes to the construodon of high speed and Hgb. precision rotating 
machines. 

The best way lo build a high speed and high piecidon cutting tool like a grinding vvdieel is to 
make it monolithic -with its shaft. The problem with this is that with the classical bearing 
systems replacing the cutting tool becomes very difficult. This makes it impossibJe to 
implemem. higji speed cutting with a monolithic cutting tool in bd industrial environment 
where tool replac^neuts are executed regularly. With this new bearing system which uses the 
sides of ttxe cutting tool as a countcrsurface for the bearing it is possible to use the advantage$ 
of a monolithic cutting tool on an industrial scale because it is easy to change the cutting tool 
and it was proven with a prototype that afto: exchanging the cutting tool the machine is as 
accurate as before. 

Summaiy of the invention 

The invention provides an enhanced fluid fitoi bearing system for high speed cutting tools. 
The new beaiing system allows higher precision and higher speeds combined with fast tool 
changing. The high precision and higher attaina-ble speeds are the result of the fact that both 
journal and tlirust bearing are placed close to the cutting tool which results in a vexy stijBF 
constraction md of the fact that the cutting tool is monoliihic with it's fihait The fafit tool 
changing is Jiiade possible by having one end of the bearing system removable. After this the 
whole axis iJvith the cutting tool can be removed This is only possible because the sides of the 
cutting tool are used as a thust beating surface. With a normal thrust bearing it is impossible 
to change tools easily. 

Brief description of the drawings 

Fig. 1 is 3 cf oss-sechonal view of an embodiment of a grindtag wheel according to the present 
mvention. Tbo application is grinding. Motor and shaft-grinding wheel are on diflTerent axes. 
Fig. 2 is a detail of flgure I illustrating the present mvention. 

Fig. 3 is a view of the monolithic tool-shaft illustrating the thrust bearing surfaces on the sides 
of the cutting tool. 

Fig. 4 is a cross-sectional view of an emboditnent of a grinding wheel according to the present 
mvenHon. The appKcation is grinding. Motor and shaft-grinding wheel are on the same axis. 
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Description of the preferred embodiment 

Fig- 1 illus^mtes an cmbodim^t of the invatktion ss it was build by the inveaitors at the K.U. 
Leuven. It is a lugh speed grinding spindle with a motor on a separate axis. The grinding 
wheel 1 is monoHfliic with its shaft. The motor 2 is nioxmted on a separate axis. The two pecs 
are johied with a coupling 3 that allows easy monnting and dismounling. 
Fig» 2 illustrates better the bearing system, to this embodimrat it is a gas bearing. The tool 1 , 
in fliis embodirtent a grinding wheeil, is supported by a fixed Ihrust and jonmal bearing 2 at 
one side and a removable thrust bearing 3 and jonmal beating 4 at &e other side of the cutting 
tonl. Th6 thniKt hearings 2 and'3Trs-ei:he'5Td]e5-Q^e-TnQiioH^ 1 as a bearing 

surface. The tihrust-and-joumal bearing 2 is fixed in the housing 5. The fihrust bearing 3 and 
the journal bearing 4 are mounted in the cover 6 with bolts 9. The cover 6 together witib 
bearings 3 and 4 cpu be dismoimted from the housing S* Tb^ the inOfilithic y/heel-ahaft 1 
can be dismounted A new axis unit can be mounted and the cover 6 together with bearings 3 
and 4 is mounted agaitL Guidiug Dowel pins 7 enaure that the cover 6 and radial bearing 4 are 
replaced in the exaet same radial position as before. The springs 8 position beating 3 and set 
flie thrust bearing force by tummg bolts 10. 

With this construction we harve a veay higji precision bearing system that can be easily 
disjncunted for tool revisioti/ap hatiJing. 

Fig. 3 Skows in detail the monolithic shaft-tool combination of Fig's I and 2. Tt shows the 
journal and thrust beariug sur&cos. The journal bearing surfaces are on both sides of the 
cutting tool, tiie thrust bearing surfeces are located on the &ces offhe cutting tooL 
Fig, 4 shows another embodiment of the inveatioQ, In Fig» 4 the rotor of the motor 1 is 
mounted on the same axis 2 as tbe cutting tool. This makes a very compact constmction 
possible and overcomes possible problems with tbe coupling. The bearings used are one fixed 
journal thrust hearing combination 3 at the left side and at the right side one floating thrust 
bearing 4 combiued with a journal bearing S. Bearings 4 and S are fixed hi the cover 6. The 
tool change is done in the same way as in the first embodimeuL 
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1. A buffing system that tjiscs fluid bearings (gas or liquid) for high precision and high 
speed cutting tools. The cutting tool is monolithic with the shaft. This beadxig system 
is a combined jownal and thrust bearing syatenL The thrust bearing uses (he sides of 
the cutting tool as a bearing siir&ee. The tool is placed between to two bearitxgs* 

2. The bearing system of claim 1 driven by a motor mounted on a different axis. 
3* The bearing system of claim 1 driven by a motor monnted on the same axis. 

4. The bearing system of claim 1 used in diSsteoA applications than cutting tools, 
5« The bearing ^stem of claim 1 to 4 used^lh a combh^on of self acting and 
externally fed fluid film bearings. 
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A monolithic cutting tool 



A fluid film b^ariDg system for rotating cwttbg tenuis wbfcli allows very high predsion, very 
high spcjeds and an easy change of the cutting tool. The fluid film bearitig system can be a 
liquid or a g&s bearing system. The fluid film bearing system includes two jounial bearings on 
both sides of tlie cutting tool and two thrust bearings which use the feces of the cutting tool as 
bearing sur&ces. The cutting tool i$ monolithic with the shaft on which it is mounted. One of 
the thrust bearings is suspended by a spring to allow thermal deformation. One side of the 
bearing system can be removed &r easy tooling change. The other side is fixed Having the 
cutting tool between the two bearings gives very little deflection and results in very high 
precision. Using the sides of the cutting tool as a thrust bearing counter-surface makes it 
possible to change ttte cutting tool easily and rapidly. The cutting tool is driven by an engine 
that can be mounted on a separate or on the same axis as the cutting tool. If the engine is 
mounted on a separate shaft there is a coupling berween the two shafts which allows easy 
replacement of the cutting tool shaft. If the caftginc is mounted on the same shaft as the cutting 
tool the engine has to be small enough to go through the cutting tooL The rotor of the engine 
is then replaced togedier with the cutting tool. 
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